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Depreciation, Appreciation and Productive
Capacity
By W. A. Paton

In the December, 1919, number of The Journal of Account
appeared an article by John Bauer, entitled Renewal Costs
and Business Profits in Relation to Rising Prices. Depreciation
Reserves and Rising Prices, an answer by E. S. Rastall, appeared
in the February, 1920, issue. These article’s raise some very in
teresting questions of accounting policy with regard to the valua
tion of plant and equipment assets, questions which the account
ant is called upon to face squarely. Believing that the subject is
still by no means exhausted the writer wishes to contribute a few
comments to the discussion.
Mr. Bauer argues that the principle of accounting which should
be followed in taking care of depreciation of equipment is to
charge to operation the expected cost of replacement rather than
the original cost less salvage. If original cost is charged to ex
pense, he states, the investment is maintained from revenues in a
formal dollars-and-cents fashion, but the physical extent and pro
ductive capacity of the plant and equipment are not so maintained
in a period of rising prices. In order to maintain capacity, ac
cordingly, a management which has adhered to the conventional
depreciation policy finds itself compelled, in these days of 100 and
200 per cent price advances, to draw in new capital in making
replacements. If effective replacement costs were charged to
operation during the useful life of a unit, on the other hand, suffi
cient earnings would be reserved not merely to make good the
value expiration in dollars but to provide funds to replace the
property in kind.
Now the writer finds himself somewhat in sympathy with
ancy
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Mr. Bauer’s position. Current conditions are emphasizing sharply
the need for accounts and financial statements of business enter
prises which shall show as nearly as possible the actual economic
situation in each case. It is coming to be more clearly recognized
that both the periodic statement of financial position and the
report as to interim conditions of operation should consistently
reflect true pictures of current business conditions and tendencies
if these statements are to form a basis for rational judgments
on the part of the immediate management, the investor and other
interests concerned. In other words, accounting systems must
become more sensitive and accurate gauges of economic data—
and certain long-standing theories and policies of accountants
must accordingly undergo modification—if the purposes of the
various interests in the business enterprise are to be adequately
served. But while improvement along these lines is much to be
desired, the inherent limitations of accounting must not be over
looked in the advocacy of fundamental changes in established ac
counting policies. Further, it must be recognized that new theo
ries and plans for dealing with asset values and the expiration
thereof on the books can only be adopted as technical methods are
developed to express and control such schemes in a manner con
sistent with all the elements in the accounting structure. That is,
it may be an ideal of management to maintain the productive
capacity of the plant out of earnings, but we can not suffer this
principle to be introduced into the accounts in such a way as to
distort and misstate essential aspects of the balance-sheet. Let
us briefly consider both these matters.

Ideally, perhaps, accounts should show comparative economic
conditions. Comparison of the balance-sheet of December 31,
1918, with that of December 31, 1919, it might be urged, should
enable one to draw a conclusion as to the relative economic posi
tions of the enterprise at the two dates. But such conclusions,
without important qualifications, can not or should not be drawn
directly from the conventional accounting statements. The sig
nificance of the dollar—the accountant’s yardstick—is constantly
changing. We know that the 1920 dollar is a very different unit
from the 1910 dollar; although it is doubtful if anyone—no mat
ter how expert with index numbers—can tell us just what the
difference is. “Dollar” is a name we attach to a varying economic
2
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significance. One of the fundamental limitations of accounting
arises here. The units of physical science are always the same;
and hence direct comparisons of situations and phenomena aris
ing at different times can be made in this field. Accountants deal
with an unstable, untrustworthy index; and, accordingly, compari
sons of unadjusted accounting statements prepared at different
periods are always more or less unsatisfactory and are often posi
tively misleading.
A real estate firm, for example, may have purchased a tract
of land in 1910 for $100,000 and have sold the same tract in 1920
for $200,000. Ignoring interest, taxes, development costs, etc.,
and all other possible transactions, it now appears that the com
pany has twice as many dollars as in 1910; which means that in
terms of the conventional accounting criterion its wealth is just
twice as great as in 1910. As a matter of fact the dollar may have
so shrunk in significance that the concern is in no better or even in
a worse economic position than formerly.
Many enterprises and many individuals have found them
selves in a somewhat similar situation in the past few years. The
apparent economic gain measured in dollars is often largely or
entirely nominal because of the lessening value of the dollar.
Many a taxpayer has felt the injustice of being obliged to pay
large sums in income and profits taxes from net earnings deter
mined by orthodox accounting methods which were fictitious as a
measure of true improvement in economic condition. Here we
have the fundamental case of paper profits. The profit recog
nized on unsold goods may measure a genuine enhancement in
economic significance; the profit realized by sale of goods which
does not indicate improved economic well-being is the better case of
a nominal profit. No doubt certain wage-earners in recent years
have found all their nominal increase in compensation more than
offset by advancing prices of the things which they have been
accustomed to purchase. Similarly we can conceive of a merchant
(if we are not too hopelessly infected with the profiteering idea)
whose buying prices have advanced so rapidly that although
selling goods at a nominal advance he finds it impossible from all
the funds thereby made available to replace his normal stock
and is obliged, if he maintains the scope of his business, to bring
in new capital. This, of course, would be an extreme case. But
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the apparent improvement in the financial position of the typical
enterprise in recent years is in no small degree a matter of the
change in the value of money.
Accounts do not directly show true changes in economic well
being. If the value of the dollar never varied or if price changes
were uniform and proportionate in all the ramifications of the
economic structure, comparative economic condition would be
registered in the accounts. But this is emphatically not the case.
And only by taking account of the change in the purchasing power
of the money unit can conclusions on this matter be drawn from
comparative financial statements.
Now, while it is perhaps not unreasonable to argue that the
accountant should prepare supplementary statements at the end
of each period designed to show—by making proper allowances
for the change in the value of money—the true comparative
economic status of the enterprise,
*
it should be emphasized that it
is above all important that the financial statements present as
accurately as possible a picture of current status and current
results in terms of the actual dollar of the date of the statements.
And this is a matter not of general price movements—which may
be said to express the fluctuations in the significance of money—
but of specific price changes. The particular business enterprise
does not deal with goods in general but with special classes of
commodities, rights and services. Accordingly it is the function
of accounting to follow the investment of the specific business,
as it takes shape in various concrete economic goods, and to
register the effect upon the assets and equities of the business
brought about by the changing status of assets remaining in the
business for considerable periods as well as of those goods and
services which are highly transitory in character.
But this is not purely a matter of physical extent of plant,
equipment and stocks or of productive capacity. Mr. Bauer says,
“If prices were constant, both the investment in dollars and
cents, as well as the physical plant, would be maintained out of
earnings by including in operating account only the original cost
of the property retired. But if prices have risen, then, while
* See for a discussion of this subject, Should Accounts Reflect the Changing Value
of the Dollar? by Livingston Middleditch, The Journal of Accountancy, issue of
February, 1918, and Comparative Financial Statements and the Value of the Dollar,
by H. T. Scovill, Papers and Proceedings of the Fourth Annual Meeting, A. A. U. I.
A,, published in March, 1920.
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this practice will maintain the so-called investment in terms of
dollars, it will not keep up the physical condition and production
of the plant. It will result in additions to capital account without
enlarging the plant or increasing its productive capacity.” And
the evident implication of this statement is that true capital condi
tion over a period of changing prices is properly measured only
in terms of plant extent and capacity. Such a proposition could
not be maintained. It would only be true if, as stated above,
price movements were everywhere uniform. But this is not at all
the case, as can perhaps be shown emphatically by an illustration.
Suppose the A Co. installs in 1910 an equipment of fifty units,
each of which costs $500. In 1920 the company finds it necessary
to replace this property; and the current cost, we will suppose,
is $2,000 per unit. This sharp advance in price, it may be as
sumed, is not due primarily to the change in the value of money
but to the peculiar conditions affecting the cost of production of
these machines and to the demand for the products thereof, such as,
for example, an unusual scarcity of the special manganese steel
which we may assume is required in the construction of such
equipment. For the same period the general price advance has
been, say, 150 per cent. This may be said to measure roughly
the change in the value of money. But the advance in the case
of the A Co.’s equipment is 300 per cent; and the company now
has a greater true capital invested whether gauged in terms of
1920 or of 1910 dollars. It takes two and one half 1920 dollars
to equal one 1910 dollar, but even so the A Co.’s present capital
is $40,000, measured in terms of 1910 dollars, as compared with
an original investment of $25,000. It now takes more real capital
(using capital, of course, in the sense of private capital) to carry
on the company’s operations; and if sufficient net earnings have
not been retained in the business to take care of this genuine
increase in capital costs it will be necessary and entirely reason
able for the management to raise additional funds by issuing
new securities.
If the foregoing is sound and if it is a reasonable assumption
that the accounts should show the true capital condition of the
enterprise, we can conclude that depreciation charges should not
be gauged by the amounts necessary to maintain the physical
extent and productive capacity of the plant, unless this can be
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done in such a way as to show at the same time the correct condi
tion of proprietorship. To charge costs of replacement to reve
nues instead of original costs, without further adjustments, would
build up depreciation reserves in excess of the book values of
property retired. We would then be confronted with the un
reasonable situation of having an offset or valuation credit balance
on the books, although the property to which this credit was sup
posed to apply would have been replaced with new equipment
which had suffered no depreciation. This balance in the reserve
account would evidently constitute surplus; and a belated recogni
tion of proprietary or capital increase would be forced.
In other words, an increase in capital account is inevitable
when assets are replaced by more costly units. The balance-sheet
consists of at least two fundamental classes of data, and a value
change in one class must sooner or later be reflected in the other.
The accountant can not well apply a larger or smaller yardstick
to one element in the accounting structure than is applied to all
other elements. Thus capital costs which have never appeared
on the books as asset charges can scarcely be written off into
depreciation expense. And the application of a new index to
all elements should be concurrent.
In discussing this situation Mr. Rastall in his paper states
that the new unit purchased at a cost of $10,000 to replace the
old asset which cost $5,000 (and against which a reserve of $10,000 has been built up by charging replacement cost to revenues)
would be charged to the reserve. This, he says would cancel the
reserve; and the result would be the showing of an asset on the
books unchanged at $5,000, although it had cost $10,000. Such
procedure would not be good accounting, however. At the time the
asset was abandoned the property account should be credited and
the reserve charged for $5,000; and when the new equipment
was purchased property should be debited and cash (or liabilities
incurred) credited, $10,000. The abandonment is a distinct
transaction; the replacement, another. This would leave a credit
balance of $5,000 in the reserve account, which would now rate
as surplus.
The solution of the matter lies in the revision of orthodox
accounting policies with regard not to depreciation methods but
to closing valuations. The values which the accountant uses in
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closing the books and preparing statements ideally should be
based upon economic conditions at the moment of closing. If
plant and equipment assets were valued at the close of each
period on the basis of costs of replacement—effective current
costs—depreciation charges would be increased in a period of ris
ing prices and the other concomitant effects would be registered
in the accounts in a rational manner. The effect of this pro
cedure can best be shown by an illustration.
Suppose the B. Co. buys a machine Jan. 1,1915, for $5,000. The
machine has a life of five years. From 1915 to 1920 the replacement
cost of this property advances twenty per cent each year. At the
end of the first year the cost of replacement would be $6,000;
and to recognize this situation in the books it would be necessary
to charge machine account $1,000 and credit appreciation. De
preciation on the straight line plan (and ignoring salvage) would
be $1,200 for the year; and this amount would be charged to
revenue and credited to reserve for accrued depreciation. At the
end of 1916, there would again be a charge to property and a
credit to appreciation of $1,000. Depreciation for the year would
be $1,200 plus twenty-five per cent (in view of the four-year life
remaining) of the new cost increment of $1,000, or a total of
$1,450. At the close of each of the remaining years appreciation
would be similarly recognized and depreciation charged.
It is assumed in this illustration that the advance in replace
ment cost has had no effect upon service life. If the price advance
induced the management to make further repairs and use the
property for a longer period than was originally intended the total
depreciation would, of course, be apportioned over this longer
life.
The depreciation charges on this plan for the years 1917-1919
would be $1,783.33, $2,283.33 and $3,283.34, respectively, the
$1,000 cost increment for the last year being charged to deprecia
tion expense for the same year in total. At the time of replace
ment the property account and reserve account as well would
stand at $10,000. Assuming the appreciation to have been segre
gated (as it should be), the capital appreciation account would
stand at $5,000. Somewhere among the assets, then, there would
be $10,000 (in cash, merchandise, accounts receivable, etc.), re
tained by the depreciation charges. When the old property was
7
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discarded there would be a charge to the reserve and a credit to
property of $10,000. The purchase of a new unit would be recog
nized by a charge to property and a credit to liquid assets (if the
assets were available in liquid form) of $10,000.
This procedure would result in the maintenance of the physical
property through the recognition each year in the accounts of
the effective cost of replacement, both in terms of assets and
capital, and the consequent increased expense charges. The net
effect is the retention of new assets to the property amount of
$10,000 to replace the depreciated property and the gradual
restatement of capital account to correspond.
To make this matter entirely clear it may be worth while to
compare concretely, in terms of hypothetical balance-sheets, the
results attained by the conventional method of valuation and
depreciation with those of the heterodox plan just stated. Ignor
ing all other possible transactions and facts the balance-sheet of
the B. Co., in above illustration would appear as follows Jan. 1,
1915:
Assets......................................

$5,000

Capital....................................

$5,000

Assuming that the conventional valuation plan were followed,
that all net earnings were withdrawn, and again ignoring all other
possible transactions, the condition of the B. Co. on December 31,
1919, just prior to the moment of replacement, could be repre
sented as follows:
Assets (old)............................
Assets (new)........................

$5,000 Capital............. ........................
5,000 Reserve for depreciation....

$5,000
5,000

$10,000

$10,000

After the abandonment of the old equipment is recognized,
we would have
Assets (new)........................

Capital ....................................

$5,000

$5,000

To make the replacement at the new cost of $10,000 would re
quire a new investment of capital of $5,000; and, assuming that
the additional funds were secured, that the present assets were
of such a character that they could be used in the purchase of new
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equipment and that the new property was acquired and installed,
the balance-sheet would stand as follows:
Assets......................................

$10,000

Capital (old)..........................
Capital (new)........................

$10,000

$5,ooo
5,ooo

$10,000

If the cost-of-replacement plan of valuation were carried out
the first balance-sheet would be as above, but the second would
show :
Assets (old)..........................
Assets (new)........................

$ro,ooo Capital (original).................
10,000 Capital (appreciation).........
Reserve for depreciation....

$5,ooo
5,ooo
10,000

$20,000

$20,000

After abandonment the balance-sheet would appear as follows:
Assets (new)........................

$10,000

Capital (original)................
Capital (appreciation)........

$10,000

$5,000
5,ooo
$10,000

The company now has assets adequate to purchase the re
quired equipment (assuming that they are in liquid form) without
raising new funds; and after the replacement is made the balancesheet will be unchanged except in regard to the identity of the
assets.
Revised as has been outlined, so as to provide for concurrent
adjustments of assets, expense and proprietorship, the writer
believes that there is considerable merit in Mr. Bauer’s contention.
There is still room for argument, however, that this whole matter
is one of no real consequence. The two alternatives discussed
above, it may be urged, lead to the same results for the entire
period involved; for, if proprietary income be conceived broadly
as the net credits to proprietorship outside of investments and
withdrawals, then the $5,000 credit to capital as appreciation ex
actly offsets the additional $5,000 charge to expense; and the
effect upon the statement of net earnings throughout the five
years is consequently nil. In other words, is it not folly to write
assets up, crediting proprietorship for the amount of appreciation,
since this will mean merely that a like increase must be charged
to depreciation expense during the life of the property? If
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the entire net income in this broad sense of increased proprietor
ship were withdrawn from the business the final status of assets
and capital would be the same if cost of replacement were charged
to expense as if only original cost were so charged.
This matter hinges upon the definition of income. Is the pro
prietary credit, which should be made when a fixed asset is
charged with the increment necessary to bring the book value up
to the effective current cost, in any sense an index of income?
So far as its expressing improved economic condition is con
cerned this depends, as pointed out above, upon whether the
price change in any particular instance involved is more or less
acute than the general movement. In the average case it would no
doubt be true that such appreciation would represent pretty largely
not income but the application of the new measuring unit to the
proprietary accounts. In some instances there would be an item
of true economic enhancement involved; in others, a deficiency.
Admitting the thesis that it is not feasible to adjust accounting
figures in terms of an absolute standard of value it seems reason
able to adopt the position that the appreciation credit shown in the
above case is not an item of income.
At any rate such a credit in a practical case would not measure
an amount which could conveniently or safely be turned over to
the stockholders. As Mr. Bauer points out, it is important from
the standpoint of the management that the property be physically
maintained. The increased charge to expense does retain an added
amount of liquid assets provided the credit to appreciation is
not included in available income. The property is maintained
and capital is correctly stated—results which surely are to be
desired.
It is not intended here to argue that appreciation of fixed assets
should be recognized in the accounts. From the standpoint of
management (which is interested in effective current costs and not
in costs five years ago) and from the standpoint of the various
interests which would like to see the balance-sheet really exhibit
what it purports to show, viz., a correct statement of the assets,
liabilities and proprietorship of a business on a given date, there
is much to be said in favor of such recognition. In view, on the
other hand, of the conjectural character of asset values at best
and the consequent importance of conservatism, the difficulties in
10
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the way of determining effective replacement costs in the case
of complex assets, the constant fluctuation of such costs and the
fact that having once made an investment the management is
often thereby committed to a policy for a considerable period
regardless of the movement of prices, probably most account
ants would feel that original cost is the best basis upon which
to value fixed assets. A management, for example, cannot scrap
a $3,000,000 plant in order to take advantage of the appreciation
of a $100,000 site. The site in such circumstances is virtually
removed from the market for a period of several years at least.
Certainly the treasury department would not permit costs of
replacement to be charged against revenues for tax purposes
unless the appreciation involved were concurrently credited to
revenues.
An elaborate argument can be made on either side
of this proposition. It has been the purpose of this paper merely
to point out the limitations inherent in accounting as a means
of showing comparative economic well-being; to show that cost of
replacement can not be charged to expense except as the conven
tional method of valuation is abandoned and antecedent charges
and credits are made to assets and proprietorship, respectively, so
that all elements of the balance-sheet are made to reflect concur
rently the changes in prices in so far as they affect the specific situ
ation ; and, finally, to indicate that such a revision of valuation poli
cies could be adopted without the distortion of any accounting fact
and, in that it would tend to maintain the physical extent of the
plant in any case, would have much to commend it from the stand
point of management.
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